1 Techniques for the identification of compounds
HPLC-MS analysis was carried out in an Agilent 1260 infinity Series chromatograph equipped with photodiode array detector (200-600 nm) and coupled to an Agilent 6130 quadrupole LC/MS. Separation was achieved using a Discovery® C18 (15m x 4.6 mm, 5µm particle size) column and an ACN:MeOH 85:15 mixture at 1.0 mL/min flow rate. The DAD detector was set at 400 nm matching the Soret band of porphycenes. API-ES positive ionization mode at 80V cone voltage was used. Fragmentations were scanned from 500 to 2500 m/z. Peaks were identified by their characteristic MS fragmentations.
Techniques for the characterisation of nanostructures
The size and morphology of tetraethylenglycol alkyl-thiol stabilized gold nanoclusters were determined by means of transmission electron microscopy (TEM). For TEM examination a single drop (15 L) of the EtOH solution of the nanostructures was placed onto a copper grid coated with a carbon film. The grid was left to dry in air at room temperature. TEM analysis were carried out in a JEOL 2010F microscope, working at 200 kV. The particle size distribution was evaluated from several micrographs by means of an automatic image analyser software.
Spectroscopic techniques
The photophysical properties of porphycene derivatives were measured in spectroscopic grade acetone.
Absorption spectra were recorded on a Varian Cary 6000i dual-beam UV/Vis spectrophotometer. Fluorescence emission spectra were recorded on a Jobin Yvon-Spex Fluoromax-4 spectrofluorometer. Fluorescence quantum yields (Φ F ) were determined by comparison of the area under the emission curves for solutions of 9-ITPPo and 9-amide porphycene derivatives in acetone with TPP in toluene (Φ F =0,11) 1 or ATAZPos and TAZPos in acetone with ICG in DMSO (Φ F =0,12) 2 respectively. The absorbance of both sample and reference solutions were below 0.05 in order to prevent inner filter effects and matched at the excitation wavelength. Emission intensities were corrected for the refractive index of the solvent.
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Fluorescence decays were recorded with a time-correlated single photon counting system (Fluotime200, PicoQuant GmbH, Berlin, Germany) equipped with a red sensitive photomultiplier. Excitation was achieved by means of a 375 nm picosecond diode laser working at 10 MHz repetition rate and the photon counting frequency was kept below 1%. Fluorescence lifetimes were determined using PicoQuant FluoFit 4.6 data analysis software.
The specific 1 O 2 near-infrared phosphorescence kinetics were detected by means of a customized PicoQuant Fluotime 200 system described in detail elsewhere. 3 The time-resolved emission signals were fitted by Eq. (1): 
Computational methods
Geometry optimizations of ground states were performed using the DFT method with B3LYP functional at 6-31G(d) level of theory. Gaussian 09 software was used for all calculations 5 .
S4

Experimental section
9-amino-2,7,12,17-tetraphenylporphycene (9-ATPPo) was prepared in agreement with previously described synthetic procedures. 6 This compound was used as starting reagent for the synthesis of the novel porphycene derivatives described below (Scheme S1).
Scheme S1: General synthetic scheme for the preparation of thiazolo [4,5- To a solution of 9-isothiocyanate-2,7,12,17-tetraphenylporphycene (9-ITPPo, 5 mg, 7.10 -3 mmol) in THF (0.5 mL) was added a large excess of ammonium hydroxide 30% (1 mL, 7 mmol). The mixture was stirred 3h at room temperature. Then, water was added and the product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated to provide a green product (5mg, 97% 
Synthesis of ATAZPo2
To a solution of 9-ITPPo (3 mg, 4.10 -3 mmol) in CH 2 Cl 2 (2 mL) was added n-butylamine (50 µL, 0.6 mmol, 150 eq). The mixture was stirred 3h at room temperature. Then, water was added and the product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated to provide a green product (3 mg, 95% 
Synthesis of ATAZPo3
To a solution of 9-ITPPo (3 mg, 4.10 -3 mmol) in CH 2 Cl 2 (2 mL) was added diethylamine (4 µL, 0.04 mmol, 10 eq). The mixture was stirred 5h at room temperature. Then, water was added and the product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated to provide a green product (3 mg, 95% 
Synthesis of ATAZPo4
To a solution of 9-ITPPo (5 mg, 7.5.10 -3 mmol) in CH 2 Cl 2 (2 mL) was added piperazine (20 mg, 0.2 mmol, 30 eq). The mixture was stirred 3h at room temperature. Then, water was added and the product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated, the product was purified by chromatography with silica column eluting with cyclohexane:toluene gradient starting from v:v=3:1 to v:v=0:1 to provide a green product (4 mg, 90% 
Synthesis of ATAZPo5
To a solution of 9-ITPPo (5 mg, 7.5.10 -3 mmol) in CH 2 Cl 2 (2 mL) was added morpholine (20 mg, 0.2 mmol, 30 eq). The mixture was stirred 3h at room temperature. Then, water was added and the product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated, the product was purified by chromatography with silica column eluting with cyclohexane:toluene gradient starting from v:v=3:1 to v:v=0:1 to provide a green product (4 mg, 90% 
Synthesis of ATAZPo6
To a solution of 9-ITPPo (1 mg, 1.5·10 -3 mmol) in CH 2 Cl 2 (2 mL) was added aniline (5µl, 0.04 mmol, 30 eq). The mixture was stirred 24h at room temperature. Then, water was added and the product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated, the product was purified by chromatography with silica column eluting with cyclohexane:toluene gradient starting from v:v=3:1 to v:v=0:1 to provide a green product (0.8 mg, 80%). 
Synthesis of ATAZPo7
To a solution of 9-ITPPo (5 mg, 7.5.10 -3 mmol) in dichloromethane (2 mL) was added O-(2-aminoethyl)-O′-(2-azidoethyl)nonaethylene glycol (NH 2 -PEG-N 3 , 9 mg, 1.5.10 -2 mmol, 2 eq).
The mixture was stirred 3h at room temperature. Then, water was added and the product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated, the product was purified by chromatography with silica column eluting with cyclohexane:toluene gradient starting from v:v=3:1 to v:v=0:1 to provide a green product (6 mg, 85%). S19   50  55  60  65  70  75  80  85  90  95  100  105  110  115  120  125  130  135  140  145  150  155  160  165  170  175 f1 (ppm) mmol of pyridine (1 eq). The mixture was stirred for 2 h. Then, water was added and the pH was adjusted to 12 with NaOH. The product was extracted with CH 2 Cl 2 , the organic layer was dried with anhydrous Na 2 SO 4 and evaporated.
3. Synthesis of 9-benzamido-2,7,12,17-tetraphenylporphycene
9-ATPPo
Finally the product was purified by thin layer silica chromatography eluting with CH 2 Cl 2 to provide a blue-greenish product (2.5 mg, 80% mmol, 2.5 eq). The mixture was stirred and heated at 120 ºC using microwaves for 1.5 h. Then, the solvent was reduced under reduced pressure and the crude was purified by thin layer silica chromatography eluting with toluene to provide a blue-greenish S22 product (2.5 mg, 81% 
Synthesis of tetraethylenglycol alkyl-thiol stabilized gold nanoclusters
This synthesis was adapted from previously described synthesis of tri-and hexaethylenglycol alky-thiol stabilized gold nanoclusters with some modifications. 7 Briefly, 30 mg of 23-mercapto-3,6,9,12-tetraoxatricosan-1-ol (90 mol) and 3.3 mg of 1-amino-3,6,9,12-tetraoxatricosane-23-thiol (10 mol) were mixed with 10 mg of tetracloroauric acid trihydrate (30 mol) in 7.0 mL of MeOH. 0.6 mL of a freshly prepared solution of NaBH 4 (1.3 M) was added at an input speed of 4.8 mL/h under stirring. The mixture was stirred at room temperature during 2.5 h and then the solvent was removed under reduced pressure. Next, the remaining crude was dispersed in 15 mL of a 2:1 water:ethanol mixture and purified by dialysis twice (10h, 900 mL). The aqueous solution was basified using a 0.1 M solution of KOH and extracted S24 several times with CHCl 3 . The organic layers were dried over anhydrous Na 2 SO 4 and the solvent was removed under reduced pressure. Finally, the brownish solid powder was suspended in 20 mL of absolute EtOH.
Labelling procedure of gold nanoclusters
100L of 9-ITPPo (100 M) in toluene were gently added to 2 mL of AuNCs (2.9 M) in ethanol. The mixture was stirred at room temperature for 24 h and several absorption spectra were recorded at different times ( Figure S30 ). After the reaction completion, the solvent removed under reduced pressure. Next, the greenish powder was redispersed in water and purified by successive water dialysis. 
Labelling procedure of bovine serum albumin
20 µL of 9-ITPPo (16 mM) were added to a stirred solution of bovine serum albumin (BSA, 5 mg, 0.08 mol) in a sodium bicarbonate/sodium carbonate buffer (250 mL, pH 9.4). The reaction vessel was protected from light and stirred for 36 h at room temperature. The bioconjugate was purified using the acetone precipitation method previously reported by Hamblin et al. 8 . Briefly, the crude bioconjugate preparations were diluted with 1.5 mL of bicarbonate/carbonate buffer and 20 mL of acetone at 4 ºC were slowly added. After 5 h, the green suspension was centrifuged at 4000g and washed several times with acetone until colourless supernatant. Then, the pellet was redissolved in 20 mL of PBS and exhaustively dialyzed against 1 L of PBS for 3 days in order to remove all traces of acetone.
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Additional results
TEM examination of AuNCs
For size determination, a single drop (15 L) of the EtOH solution of the gold nanoclusters was placed onto a copper grid coated with a carbon film. The grid was left to dry in air at room temperature. TEM analysis was carried out in a JEOL 2010F microscope working at 200 kV.
The particle size distribution of the gold nanoclusters was evaluated from several micrographs by means of an automatic image analyser software ( Figure S31 ). Figure S32 : Time evolution of the absorption spectra of a mixture of 9-ITPPo (0.015 mM) and nbutylamine (3 mM) in toluene. The blue line corresponds to the absorption spectra at time 0 (previous to the addition of N-butylamine), the green line, the absorption of the intermediate (namely, 9-TUPo) and the red line, the absorption spectra of the sample 60 h later.
Time evolution of the absorption spectra of 9-ITPPo upon reaction with n-butylamine
1 H-NMR evolution of 9-ITPPo upon reaction with n-butylamine
The evolution of the reaction between 9-ITPPo and n-butylamine was characterised by means Similarly to ATAZPos, both the absorption and emission spectra of TAZPo is red shifted with respect to its corresponding 9-AmPo precursor ( Figure S36 and Table S1 ). The most relevant property of this new porphycene derivative is an unprecedented 2-fold enhancement of its photosensitising properties which makes it an even better candidate for photodynamic therapy. [f] Singlet oxygen quantum yield.
